should be split into two genera, with Arcanobacterium haemolyticum, Arcanobacterium phocae, Arcanobacterium pluranimalium and Arcanobacterium hippocoleae constituting the genus Arcanobacterium and Arcanobacterium abortisuis, Arcanobacterium bernardiae, Arcanobacterium bialowiezense, Arcanobacterium bonasi and Arcanobacterium pyogenes being transferred to a new genus, Trueperella (Yassin et al., 2011) .
During routine microbiological diagnostic testing, a bacterial strain isolated from a dog showed unusual features. Applying a polyphasic taxonomic approach, this strain could be classified within a novel species of the genus Arcanobacterium.
Strain P6775
T was isolated, together with strains of several other bacterial species (data not shown), from otitis externa of a 7-year-old, female English bulldog. The strain was characterized phenotypically including Gram-staining, haemolysis, CAMP-like haemolytic properties and biochemical properties with the help of the API Coryne test system (bioMérieux), by 16S rRNA gene sequencing Hassan et al., 2009) and by various other analytical procedures. Phylogenetic analysis was performed using the ARB software package (Ludwig et al., 2004) and the corresponding 16S rRNA All-species living tree project (LTP) ARB database release 104, March 2011 (Yarza et al., 2008) . The 16S rRNA gene sequence of strain P6775
T was aligned according to the seed alignment in the ARB database. The alignment was corrected manually based on secondary structure information. Phylogenetic trees were reconstructed using the maximum-likelihood method using RAxML version 7.04 (Stamatakis, 2006) with GTR-GAMMA and rapid bootstrap analysis, the neighbourjoining method using the Jukes-Cantor model (Jukes & Cantor, 1969) and the maximum-parsimony method using DNAPARS version 3.6 (Felsenstein, 2005) . Sequence similarities were calculated in ARB based on sequence similarities without the use of an evolutionary substitution model. The 16S rRNA gene sequence of strain P6775
T was a continuous stretch of 1363 bp. Phylogenetic analysis was based on 16S rRNA gene sequences spanning Escherichia coli positions 128-1379 (Brosius et al., 1978) . Sequence similarity calculations after a neighbour-joining analysis revealed that the strain showed 99.2 % sequence similarity to an uncharacterized Arcanobacterium strain, M214/96/1 (GenBank accession no. AJ234062). The 16S rRNA gene sequence similarity of strain P6775
T to Arcanobacterium type strains ranged from 95.8 to 97.2 % (with A. haemolyticum CIP 103370
T as the closest relative) and similarity to Trueperella type strains ranged from 93.9 to 94.8 %. Phylogenetic tree reconstructions showed clearly that strain P6775
T clustered within the genus Arcanobacterium and was distinct from the genus Trueperella. However, the phylogenetic placement within the genus Arcanobacterium was not stable when different treeing methods were compared ( Fig. 1 and Figs S1-S3, available in IJSEM Online). Yassin et al. (2011) defined 16S rRNA sequence signature nucleotides that distinguish species of the genera Arcanobacterium and Trueperella.
T shows all of the signature nucleotides specific for the genus Arcanobacterium and was thereby clearly different from A. hippocoleae CCUG 44697 T , which shares signature nucleotides with both genera (Yassin et al., 2011 and Table S1 ). T was used as an outgroup. Numbers at nodes represent bootstrap values ¢70 % (100 resamplings). Escherichia coli positions 128-1379 (Brosius et al., 1978) were considered for analysis. Asterisks mark nodes that were also found in the neighbour-joining and maximum-parsimony trees. Bar, 0.1 substitutions per nucleotide position.
Quinones and polar lipids were extracted and analysed according to an integrated procedure reported previously (Tindall, 1990a, b; Altenburger et al., 1996) . Polyamines were extracted as described previously (Busse & Auling, 1988; Altenburger et al., 1997) . For analysis of quinones and polyamines, the HPLC apparatus was used as described by Stolz et al. (2007) . Fatty acid extraction and analysis was done according to the method described previously (Kämpfer & Kroppenstedt, 1996) using an HP 6890 gas chromatograph with Sherlock MIDI software version 2.11 and the TSBA peak-naming table version 4.1. For fatty acid extraction, the strain was cultured on sheep blood agar at 37 u C for 72 h.
The quinone system of strain P6775
T was composed of 73 % MK-9(H 4 ), 10 % MK-9(H 2 ), 8 % MK-9, 5 % MK-8(H 4 ), 1 % MK-8(H 2 ), 1 % MK-8, 1 % MK-7(H 2 ) and 1 % MK-7, which is in agreement with the emended description of the genus Arcanobacterium (Yassin et al., 2011) . The polar lipid profile contained the major lipids phosphatidylcholine, diphosphatidylglycerol, phosphatidylinositol mannoside and an unidentified phospholipid (PL2). Furthermore, moderate amounts of phosphatidylinositol and minor amounts of several unidentified lipids including a glycolipid (GL1), a phosphoglycolipid (PGL1), an aminolipid (AL1) and a phospholipid (PL1) were detected (Fig.  2) . The presence of diphosphatidylglycerol and phosphatidylinositol is in accordance with the emended description of Arcanobacterium, whereas the presence of a phosphoglycolipid and the absence of phosphatidylglycerol are not. The polyamine pattern consisted of 0.17 mmol putrescine, 0.12 mmol spermine and 0.6 mmol spermidine (g dry weight)
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. The typical major fatty acids were C 14 : 0 (16.7 %), C 16 : 0 (30.7 %), C 18 : 0 (18.2 %), C 18 : 1 v9c (19.1 %) and C 18 : 2 v6,9c/anteiso-C 18 : 0 (9.9 %; detected as a summed feature). C 10 : 0 (2.0 %) and C 12 : 0 (3.6 %) were found in minor amounts. This fatty acid profile is in agreement with those reported for other Arcanobacterium species (Yassin et al., 2011) .
The results of physiological characterization are shown in Table 1 and also in the species description. The results of API Coryne tests revealed the profile number 0730363, indicating that strain P6775
T appeared not to be related to the Arcanobacterium-like species with API Coryne profile number 0130142 isolated from canine otitis externa by Aalbaek et al. (2010) .
Based on these taxonomic studies, strain P6775
T represents a novel species of the genus Arcanobacterium, for which the name Arcanobacterium canis sp. nov. is proposed.
Description of Arcanobacterium canis sp. nov.
Arcanobacterium canis (can9is. L. gen. n. canis of a dog).
Cells are Gram-stain-positive, oxidase-negative, non-motile, non-spore-forming rods (1-2 mm long and 0.5 mm wide). Growth occurs on sheep blood agar with a weak zone of haemolysis under microaerobic conditions (the zone of haemolysis is less pronounced under aerobic and anaerobic conditions). CAMP-like reactions occur with a strain of Rhodococcus equi as an indicator strain. Acid is produced from D-glucose, D-ribose, maltose, lactose, sucrose and glycogen, but not from D-xylose or D-mannitol. Activity of the following enzymes is observed: alkaline phosphatase, bglucuronidase, b-galactosidase, a-glucosidase, N-acetylb-glucosaminidase, a-mannosidase, DNase and amylase. No activity is detected for the following enzymes: nitrate reductase, pyrazinamidase, pyrrolidonyl arylamidase, for aesculin hydrolysis and for serolysis on Loeffler agar, urease, gelatinase, catalase, caseinase and hyaluronidase. The quinone system is composed of the predominant compound menaquinone MK-9(H 4 ), moderate amounts of MK-9(H 2 ), MK-9 and MK-8(H 4 ) and minor amounts of MK-8(H 2 ) MK-8, MK-7(H 2 ) and MK-7. The polar lipid profile contains the major lipids phosphatidylcholine, diphosphatidylglycerol, phosphatidylinositol mannoside and an unidentified phospholipid (PL2). Moderate amounts of phosphatidylinositol are detected and minor amounts of several unidentified lipids, including a glycolipid (GL1), a phosphoglycolipid (PGL1), an aminolipid (AL1) and a phospholipid (PL1), are also found. The polyamine pattern contains putrescine, spermine and spermidine. Major fatty acids are C 14 : 0 , C 16 : 0 , C 18 : 0 , C 18 : 1 v9c and C 18 : 2 v6,9c/ anteiso-C 18 : 0 . C 10 : 0 and C 12 : 0 are present in minor amounts. The 16S rRNA gene sequence of the type strain P6775
T contains all 12 16S rRNA signature nucleotides defined by Yassin et al. (2011) that distinguish species of the genus Arcanobacterium from species of the genus Trueperella. The description is that of Collins et al. (1982) with the emendations of Yassin et al. (2011) , with the exception that members of the genus may contain a phosphoglycolipid and do not necessarily contain phosphatidylglycerol in their lipid profile.
